
CHAPTER 2

PROJECT PLANNING AND MANAGEMENT

LEARNING OBJECTIVE: Recognize the elements required to plan, manage,
execute, and monitor a construction project using precedence diagrams and
barcharts, Identify the techniques for estimating man-hours and material,
establishing safety responsibilities, and closing out a project.

Good construction planning and estimating
procedures are essential to the ability of the Naval
Construction Force (NCF) to provide quality
construction response to the fleet’s operational
requirements. This chapter contains information that
you can use in planning, estimating, and scheduling
construction projects normally undertaken by the
Seabees.

CONSTRUCTION MANAGEMENT

After World War II, the construction industry
experienced the same critical examination the
manufacturing industry had experience 50 years
before. Large construction projects came under the
same pressures of time, resources, and cost that
prompted studies in scientific management in the
factories about the year 1900.

The emphasis, however, was not on actual
building methods, but upon the management
techniques of programming and scheduling. The only
planning methods being used at that time were those
developed for use in factories. Management tried to
use these methods to control large construction
projects. These techniques suffered from serious
limitations. The need to overcome these limitations
led to the development of network analysis
techniques.

In the late 1950s, a new system of project
planning, scheduling, and control came into
widespread use in the construction industry. The
critical path analysis (CPA), critical path method
(CPM), and project evaluation and review technique
(PERT) are 3 examples of about 50 different
approaches, The basis for each of these approaches is
the analysis of a network of events and activities. The
generic title of the various networks is network
analysis.

The network analysis approach is now the
accepted method of construction planning in many
organizations. Network analysis forms the core of
project planning and control systems.

Construction management in the Seabees is based
on the CPM. A major advantage to using the CPM
method is training. CPM gives the new project
supervisor exposure to the fundamentals of project
management. These fundamentals can be broken
down into the following steps:

1.

2.

3.

4.

Develop construction activities.

After careful review of the plans and specs, your
first step is to break the job down into discreet
activities. Construction activities are generally
less than 15 days in duration and require the
same resources throughout the entire duration.

Estimate construction activity requirements.

Evaluate the resource requirements for each
construction activity. Identify and list all of the
materials, tools, equipment (including safety-
related items), and manpower requirements on
the Construction Activity Summary (CAS)
sheet.

Develop logic network.

List the construction activities logically from
the first activity to the last, showing
relationships or dependencies between
activities.

Schedule construction activities.

Determine an estimated start and finish date for
each activity based on the sequence and
durations of construction activities. Identify the
critical path. This will help focus management
attention on those activities that cannot be
delayed without delaying the project
completion date.
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5.

6.

Track resources.

As the crew leader, you must be sure the
necessary resources are available on the project
site on the day the work is to be performed. For
materials on site, this will be as easy as
submitting a material request, NAVSUP Form
1250-1, to the material liaison office (MLO)
several days in advance. For local purchase
requirements, such as a concrete request to
MLO, a request may be required 2 to 3 weeks in
advance.

Control resources.

As the crew leader, you are also responsible for
on-site supervision of all work performed.
Productive employment of available resourees
to accomplish assigned tasking is your greatest
challenge.

OPERATIONS DEPARTMENT

An understanding of the operations (Ops)
organization and its responsibilities in the planning
and execution of construction tasking is necessary
before any further discussion of project management.
You can refer to figure 2-1 for a clear picture of the
organization.

Operations Officer (S3)

The S3 has functional authority over the
construction and disaster preparedness programs in
the battalion. In this capacity he or she has direct
supervisory authority over the line companies. The S3
reports directly to the commanding officer. The S3 is
responsible for the assignment of all construction

Figure 2-1.—Operations department organization.

resourees: personnel, equipment, tools, and materials.
Since the project planning process involves allocating
these resources to specific projects, the S3 controls the
project planning process, oversees each planning
phase, and approves all final project packages.

Assistant Operations Officer (S3A)

The S3A is generally responsible for the
administrative/executive efforts and record keeping of
the Ops department. The S3A
in case of his or her absence.

Operations Chief (S3C)

The S3C is normally
day-to-day coordination of

acts for the Ops officer

responsible for the
personnel within the

department and assists them in carrying out their
duties. The S3C also assists crew leaders through daily
visits to the jobsites and generally assigns E6 and
below OF-13 personnel within the battalion.

Engineering Division

The engineering division provides a variety of
engineering services including surveying, concrete
slump and strength tests, compaction tests and
drafting. Engineering also maintains the “as-built”
drawings for projects under construction.

Operations Administration

In addition to typing operations reports such as
situation reports (SITREPs), the Ops admin staff also
provides centralized timekeeping and personnel
distribution status.

Quality Control (QC) Division

The QC division is staffed with a group of highly
skilled technicians capable of instructing personnel to
perform the work in the plans and specifications. These
technicians are normally included in the planning and
estimating and deployment planning groups. They have
detailed knowledge of all facets of a project and are
knowledgeable on the critical inspection items that must
be followed for each network activity during each phase
of construction. This group of technical experts, as
agents of the Ops officer, is the group within the battal-
ion most capable of resolving field problems with the
individual construction units.

The QC division develops a QC plan intended to
be a single-source document. This document outlines
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the command policies and the detailed methods of
implementing, administering, and monitoring
construction to ensure the highest quality product. In
all aspects of construction work, the battalion is
considered to be a contractor who works with and
through the officer-in-charge of construction (OICC),
engineering field division (EFD), resident officer-in-
charge of construction (ROICC), or the individually
designated customer representative to accomplish the
project.

All construction work done by the battalion is
according to the construction quality control (CQC)
program. This construction work is outlined in the
P-445, Construction Quality Control Manual, and
various implementing instructions provided by EFDs,
OICC and ROICC offices, and COM2NDNCB/
COM3RDNCBINST 4355.1 series.

PRELIMINARY DEPLOYMENT
PLANNING

Planning for construction tasking begins
approximately 10 months before deployment when
the battalion receives the tentative tasking message.
Many decisions must be made before the crew leader
can begin detailed project planning. Most of these
decisions are among the following:

1. Officer/Chief Petty Officer Assignments —
announced by the commanding officer.

2. Safety/QC Staff Assignments — announced
by the Ops officer.

3.

4.

5.

6.

Detachment Manning — announced by Ops
with input from detachment OICs, assistant
officers in charge (AOICs), and company
chiefs,

Prime/Subcontractors — assigned by Ops.
The prime contractor is responsible for the
safety, quality, and timeliness of the construc-
tion effort and directs subcontractors
accordingly. The subcontractor is responsible
for assigning resources in sufficient quantity
and quality to accomplish their portion of the
project according to the coordinated schedules.
Figure 2-2 shows the prime/subcontractor
organization and the line functional authority in
execution of construction tasking.

Crew Leaders — nominated by company
commander/detachment OIC and appointed by
Ops.

Planning and Estimating Team — must
include members of both the prime and
subcontractor crews. Crew leaders must work
with their chain of command to have their crews
identified as early in home port as possible.
After the crews are assigned, planning effort can
be scheduled around the planning milestones.

DETAIL PROJECT PLANNING

The entire history of each NCF project, from the
initial planning phase through the execution phase to
the closeout phase, is documented in a standard

Figure 2-2.—Construction organization.
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STANDARD NCF PROJECT PACKAGE OUTLINE

FILE #1 GENERAL INFORMATION FILE FILE # 5 MATERIAL FILE

LEFT Project Scope Sheet LEFT List of Long Lead Time Items
Tasking Letter 45-Day Material List
Project Planning Cheek List Material Transfer Requests
Project Package Sign-Off Sheet Add On/Reorder Justification Forms

Bill of Materials/Material Take-Off
RIGHT    Project Organization Comparison Worksheets

Deployment Calendar Material Take-Off Worksheets
Preconstruction Conference Notes
Predeployment Visit Summary RIGHT Bill of Materials (including all

Add-On/Reorder BMs)
FILE # 2 CORRESPONDENCE FILE

FILE # 6 QUALITY CONTROL FILE
LEFT Outgoing messages and

correspondence LEFT Various Quality Contnrol Forms
Field Adjustment Requests (Design

RIGHT Incoming messages and Change Directives)
correspondence

RIGHT Daily Quality Control Inspection
FILE # 3 ACTIVITY FILE Reports

Quality Control Plan
LEFT Constrution Activity Summary

Sheets of completed activities FILE # 7 SAFETY/ENVIROMENT FILE

RIGHT Master Activity Summary LEFT Required Safety Equipment
Level II Stand-Up Safety Lectures
Level II Precedence Diagram Safety Reports Accident Reports
Master Activity Summary Sheets
Construction Activity Summary RIGHT Safety Plan Highlighted EM 385

Sheets (Recommend Including filled Environmental Plan (if applicable)
out 1250s and mineral products
requests.) FILE # 8 PLANS FILE

FILE # 4 NETWORK FILE LEFT Site Layout
Shop Drawings

LEFT Computer Printouts Detailed Drawings (if required)
Level III Precedence Diagram Rebar Bending Schedule

Form Material Worksheet
RIGHT Resource leveled plan for manpower

and equipment RIGHT Project Plans
Equipment Requirement Summary

FILE # 9 SPECIFICATIONS FILE

LEFT Technical Data

RIGHT Highlighted Specifications

Figure 2-3.—Standard NCF project package outline.
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nine-folder project package. Figure 2-3 is an outline
of the standardized NCF project package. You will use
this format on all tasked projects. The forms for each
file may be obtained from the regimental operations
department. A flowchart showing the sequence of
planning steps is provided in figure 2-4. We will
examine the planning sequence and see how the
project package is created step by step. These steps
also are listed in the project planning milestones list
in figure 2-5. Planning milestones should be assigned
by Ops at the beginning of home port.

REVIEWING THE PLANS AND
SPECIFICATIONS

A thorough review of the plans and specifications
are absolutely necessary. Figure 2-6 provides a
checklist for this review. In addition to the checklist

items, many questions, such as those in the following
list, must be answered:

Scheduling

What is the scheduled progress at turnover?

Is sufficient time allotted?

Will long lead-time materials be available?

Is work required in occupied buildings?

Is roofing, sitework, or other weather-depen-
dent work to be done in the rainy season?

Do the specifications require phasing of work?

Site conditions

Are there any hazardous materials present (such
as asbestos floor tile, siding, roofing,
insulation)?

Figure 2-4.—Project planning flowchart.
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PROJECT PLANNING MILESTONES

PROJECT

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

MILESTONE

Designate Crew Leader and Planning Team

Pre-Planning Conference

Review Plans and Specifications

Identify Long Lead Materials

Identify Required Skills and Training

Complete Project Scope Sheet

Complete Master Activity Listing

Develop Level II Network

Generate Construction Activity Listing

Develop Independent Material Take-Off

Develop BM/MTO Discrepancy List

Calculate Man-days and Durations

Complete Construction Activity

Develop Level III Network

Input Network into Computer

Resource Level Project

Summary Sheets

Complete Master Activity Summary Sheets

Develop Level II Barchart

Consolidate

Consolidate

Consolidate

Consolidate

Tool Requirements

Equipment Requirements

Safety Plan

Quality Control Plan

Prepare Project Briefing

DATE DATE
REQUIRED COMPLETED

Figure 2-5.—Project planning milestones.

2-6



Figure 2-6.—Redicheck plan and specification review.
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Is removal of existing debris/material specified? What types of permits are required?

Is the laydown area sufficient?   Methods

Are other forces (public works or contractors) Are methods specified more difficult/expensive

working in the same area? than methods more common to Seabees?

Are clearances required for access to secured Do you have necessary skills (special training,

spaces? tech reps, subcontracts)?

Figure 2-7.—Possible long lead-time items.
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What tools are in the central tool room (CTR)
and what is available for rent from local vendors?

It is important that you identify long lead-time
items as soon as possible. For realistic schedules, you
must take into account anticipated material delivery
dates. Figure 2-7 is a list of possible long lead-time
items. Any special training requirements must be
addressed to the chain of command as soon as
possible. Special training requires scheduling
additional training after home port has begun and
requires much coordination.

ESTIMATING

The crew leader is responsible for ensuring all
required resources are identified. The crew leader
must estimate materials, tools, equipment, and labor
required to complete each construction activity. All
required resources are listed on the CAS sheets. The
scheduled start and finish dates for each activity are
taken from the level III barchart and shown on the
CAS sheet. The resources are then tied to the schedule,

and any action required to track or request resources
can be monitored on the CAS sheet.

ACTIVITY LISTINGS

Before you go any further with detailed project
planning, the project must be broken into smaller
parts. Each part can then be estimated individually.
The project will first be broken into between 8 and 10
master activities representing large, functional parts
of the project. Each master activity will then be broken
into between 5 and 10 construction activities.

Master Activities

The regiments usually assign master activities to
the projects. The master activities can be broken into
at least 5 construction activities. Most commonly,
master activities number between 8 and 10. These
activities identify functional parts of the facility and
are often tied to a particular company or rating. It must
be clear to all personnel involved in the planning
process exactly what work is included in each master
activity. That is the purpose of the master activity
listing (fig. 2-8). By providing a good narrative

Figure 2-8.—Master activity listing.
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description of each master activity, it will be clear to
all where each work element falls. A good narrative
description reduces the chance of omitting any work
items from the estimate. Master activities for a typical
building might look like the following:

10XX Sitework

20XX Underslab Utilities

30XX Foundation and Slab

40XX Walls

50XX Roof

60XX Rough Utilities

70XX Interior Finish

80XX Finish Utilities

90XX Exterior Finish

Construction Activities

As the crew leader, you must break the master
activities into construction activities. The work
element checklist contained in appendix A to the
NAVFAC P-405, Seabee Planner’s and Estimator’s
Handbook, is a good guide for the development of the
construction activity list. A typical Naval Mobile
Construction Battalion (NMCB) project might contain
between 15 and 50 construction activities. Construc-
tion activity numbers are usually four digits. The first
two digits identify the master activity and the second
two digits show a specific construction activity within
a master activity. The number also includes a prefix
assigned by Ops that identifies the specific project.
Looking at the list of master activities example, this
project could have a construction activity for “Pull
Wire” numbered 6025. The number 60 represents
master activity “Rough Utilities” and 25 distinguishes
“Pull Wire” from other construction activities in that
same master activity.

and reporting are always done in 8-hour man-days,
regardless of the length of the workday.

MDs = QTY of WORK ÷ UNIT SIZE x MHRS PER
UNIT ÷ 8 x DF

For example, to install 16,000 SF of 1/2-inch drywall
over wall studs would require how many man-days?
(See page 4-78 of the P-405.)

MDs = 16,000 SF ÷ 1000 SF x 33 MHRS ÷ 8 = 66 x DF

Production Efficiency Factors

Production efficiency factors are the first step in
adjusting man-day estimates based on your unique
circumstances. The intent of a production efficiency
factor is to adjust for factors that will make you more
or less productive than the average Seabee. In
calculating a production efficiency factor, consider
only those factors that affect the crew while on the
job. Table 2-1 has listed eight production elements in
the far-left column. You need to consider the impact
of each of these production elements on each activity
given a specific crew, location, equipment condition,
and such. You need to assign a production factor
between 25 (low production) and 100 (high produc-
tion) for each element. A production factor of 67 is
considered average. Average these eight factors to
figure your production efficiency factor (PEF).

Delay Factors

Before you can adjust the man-day estimate, you
must convert the production efficiency factor to a
delay factor. You can find the delay factor by dividing
67 (the average production factor) by the production
efficiency factor (DF = 67/63.6 = 1.05). (See table
2-1.) Using the delay factor of 1.05 you now can adjust
the original man-day estimate.

66 x 1.05 = 69.3 or 70 MD
MAN-DAY ESTIMATES AND DURATIONS

You need to know how to calculate mandays and
duration for each construction activity, The P-405 is
the primary reference for Seabee man-day estimates.
The P-405 lists how many man-hours it takes to do one
unit of work, The size of the unit is also given. The
quantity of work is divided by the unit size and
multiplied by the man-hours required to do one unit.
You then divide by 8 man-hours per man-day and
multiply by a delay factor (DF). Tasking, estimating,

This mathematical procedure has limitations. If
for example you are working outside in extremely bad
weather, and all other factors are considered average
(weather = 25, all others = 67), you would obtain a
production efficiency factor of 62 and a delay factor
of 1.08. This 8 percent increase in the man-day
estimate would not adequately compensate for
working in extreme weather. You are not limited to
the method of delay factors in the P-405. Use common
sense when impacted by extreme circumstances.
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Table 2-1.—Production Efficiency Guide Factor Chart
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Come up with what you feel is a reasonable delay
factor and discuss it with your chain of command. You
are not bound by either the delay factors or the
production rates in the P-405. To figure, man-day
estimates, you can use your experience to determe the
logical production rates to use. Keep in mind that the
delay factor is only used to determine the man-day
estimate for a particular construction activity. Each
activity will have a different delay factor. All other
calculations use the availability factor.

Availability Factors

Availability factors take into account that Seabees
assigned as direct labor are not available 100 percent
of the time. The 2nd/3rd Naval Construction Brigade
provides the availability factors for planning
purposes. Availability factors are sometimes still
referred to as site efficiency factors. These factors vary
between 0.75 for mainbody sites to 0.85 for detail
sites. Using the following equation, you can determine
the man-day capability (MC) for the main body and
each detail.

MC = DL x WD x ME x AF

Use DL to represent the number of direct
labor assigned, WD for the number of available
workdays, ME for the length of the workday divided
by 8 (9/8 = 1.125), and AF is the availability factor.
Multiply these four factors to figure the man-day
capability. You can use this same equation to
determine the direct labor manning for a detail if you
substitute tasked man-days for MC and plug in AF,
ME, and WD. The number of work days is taken from
the deployment calendar.

Construction Activity Durations

The MC equation also can be used to determine
construction activity durations. By substituting MD
estimated for MC, plugging in crew size (CS) for
direct labor assigned (DL), availability factor (AF),
and man-day equivalent (ME), you can solve for the
number of workdays required or project duration.

Duration = MD estimated ÷ CS ÷ AF ÷ ME

The activity duration is increased by including the
availability factor to account for time lost from the
project site. The actual crew you would expect to see
on the jobsite on the average day would be the

assigned crew multiplied by the availability factor.
Always use the availability factor.

If in the drywall example you had a crew of 12
assigned, how long would it take to complete this task
(availability factor 0.75, man-day equivalent 1.125)?
Remember to use the revised man-day estimate. which.
includes the delay factor.

Using the formula:

Duration = 70 ÷ 12 ÷ 0.75 ÷ 1.125 = 6.91 or 7.

CONSTRUCTION ACTIVITY
SUMMARY (CAS) SHEETS

Once the master activities have been broken into
construction activities, you will need to use a CAS
sheet (figs. 2-9 and 2-10) for each activity. In addition
to the activity description and scheduled dates, all the
required resources are shown on the front. Safety and
QC requirements are on the back. The space at the
bottom of the back page should be used for man-day
and duration calculations.

The CAS sheets should be able to stand alone. The
CAS sheets should contain all of your notes,
information, and calculations pertaining to man-days,
durations, tools, and equipment. This way, if you are
not available, someone else can use this information
and the project can continue. It is very important that
CAS sheets be filled out correctly. Almost all of your
remaining planning is driven from the CAS sheets.
Always use a pencil to fill them out, because they
change constantly.

CONSTRUCTION SCHEDULING

You must put together realistic, workable
schedules during your project’s planning and
estimating stages if you hope to finish the tasking on
schedule during the deployment. Crucial to a workable
schedule is the proper, logical sequence of activities
and good realistic durations. Performing the forward
and backward pass will identify the critical path. The
critical path gives you a list of milestones (activity
completion dates) that must be met. If these milestones
are met, the project will be on track and finished by
the scheduled completion date.

LEVEL II ROUGHS

As the construction schedule unfolds, a
commitment of resources (labor and equipment) from
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Figure 2-9.—Construction activity summary sheet (front).
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Figure 2-10.—Construction activity summary sheet (back).
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several different companies is required to ensure that
you can maintain the schedule. Rough level II
schedules coordinate the planning effort between
companies and ensure that no particular company or
rating is overtasked during any phase of the
deployment. Good coordination in the beginning is
less painful than a major overhaul later. Having
determined the sequence and approximate duration of
each master activity, you can construct a level II
barchart. Each project will have a level II. The 0ps
officers and the company commanders typically track
projects using a level II. Barcharts will be covered in
greater detail later in this chapter.

LOGIC NETWORK

The logic network is the basic management tool
for control, monitoring, and distribution of all
resources that are directly related to time. The logic
network at the planning stage is a pure dependency
diagram. All activities are drawn in the order in which
they must be accomplished, without regard to
particular construction preference. One of the major
uses of the logic network during the planning stage is
to indicate all activities that must be accomplished to
complete a particular project (fig. 2-11). The
individual network activities should be well-defined
elements of work within the project and should be
normally limited to a single rating. As a general rule,
an activity should be created for any function that
consumes or uses direct labor resources. Resources
(manpower, equipment, tools, or materials) MUST be
tied directly to the CAS sheet and network.

The crew leader constructs a logic network
showing the sequence of construction activities from
the first to the last and the dependencies between
activities. It is important to do the logic network when
breaking the project down into construction activities

to ensure no items of work are left out. You do not yet
have construction activity durations, so you are only
concerned about the sequence of work. Each
construction activity is represented by an activity
block. in the network shown in figure 2-11, activities
1020 and 1030 cannot start until activity 1010 is
finished. Activity 1040 cannot start until 1020 is
finished, and activity 1050 cannot start until 1030 and
1040 are finished.

THE BASIC SCHEDULE (FORWARD AND
BACKWARD PASS)

Using the crew sizes, you can now determine
construction activity durations. Go back to the logic
diagram and insert the durations to determine the basic
schedule. Practice with the example here and those
included later. Some minor revisions may be required
to the basic schedule (see resource leveling) prior to
setting the final schedule. On the precedence network
you will need to insert into an activity block the
activity number, description, and duration for each
activity. A typical block is shown in figure 2-12.

Figure 2-12.—Typical activity block.

Figure 2-11.—Logic network.
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The first step in determining the basic schedule is
to do a forward pass. The forward pass gives you the
total duration of your project. You start with the very
first activity and plug in a zero for its early start date.
Then add the duration to the early start date to get the
early finish date. The early finish date for an activity
becomes the early start date for the next activity.
Notice that activity 1050 in figure 2-13 had two
preceding activities (1020 and 1040) and you chose
the larger  of the early finish dates (11 vice 10).
Remember to add any lag between the activities
(between activity 1070 and the next activity there are
3 days lag time). Lag times are mandatory wait
times between activities. A common example is
concrete cure times. Cure times require you to wait
several days to several weeks after placing concrete
before you strip the forms. Follow the following two
equations through the network in figure 2-13:

Early Start + Duration = Early Finish

Early Finish + Lag (if any) = Early Start (next activity) *

Look at the network in figure 2-13, the early start
and finish dates for an activity depend on the number
and duration of the activities that have to be done
before it.

The next step in determining the basic schedule is
a backward pass. The backward pass determines your
critical path. You start by taking the early finish date
for the last activity and making it the late finish for the
last activity. For each activity, subtracting the duration
from the late finish date will give you the late start
date. The late start date will become the late finish date
for the preceding activity. Notice that activity 1040 in
figure 2-13 has two follow-on activities and you took
the smaller of the late starts (11 vice 12). Follow the
equations shown through the network in figure 2-13.
For any activity where the early start is the same as the
late start and the early finish is the same as the late
finish, that activity is critical!

Late Finish – Duration = Late Start

Late Start – Lag (if any) = Late Finish (preceding
activity)*

TOTAL FLOAT

Total float is the number of days an activity can
be delayed without delaying the project completion
date. Looking at activity 1020 in figure 2-13 you see
that it could finish as early as day 10 or as late as day
12. The 2 days of leeway between day 10 and day 12
in activity 1020 are called total float. To calculate total
float you subtract the early finish date from the late

Figure 2-13.—Typical network.
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finish date or the early start date from the late start
date. The numbers will be the same. If not, you made
a math error.

Total Float = Late Start – Early Start
(or Late Finish - Early Finish)

FREE FLOAT

Free float is the number of days an activity can
be delayed without taking float away from the next
activity. Another way of saying the same thing is that
free float is the number of days an activity can
be delayed without delaying the early start date of
the next activity. To calculate the free float for an
activity, you subtract any lag and the early finish for
the activity from the early start for the next activity.
To calculate the free float for activity 1020 in figure
2-13 you would take the early start for activity 1050,
subtract any lag between 1020 and 1050 (zero in this
case), and subtract the early finish for activity 1020
(11 - 0 - 10= 1). Free float for activity 1020 is 1 day.
You can see that delaying activity 1020 by 1 day will
not delay activity 1050 from its early start date.
Delaying activity 1020 by 2 days will delay the start
of activity 1050 until day 12 and will reduce the float
for activity 1050 by 1 day (to zero, in this case).
Delaying activity 1020 by more than 2 days will delay
the project completion date because 1020 has only 2
days of total float.

Free Float = Early Start (next activity) – Lag (if any)
– Early Finish*

CRITICAL PATH

Looking at activity 1020 in figure 2-13 you see
you could start that activity as early as day 3 or as late
as day 5. Now subtract 3 from 5 and enter 2 days as
the total float. Where the early start and late start are
the same there is no float. No float means you have to
start that activity on its early start date. It cannot be
delayed without delaying the project completion.
Activities with no float are said to be critical. The
first and last activities will always be critical and there
will be a critical path of activities between them. The
critical path in figure 2-13 is 1010-1040-1060-1070.
The critical path allows management to focus
attention on those activities that cannot slip.

DIFFERENT LOGIC TYPES

All examples shown so far have used finish-to-
start logic. This logic type requires an activity to
finish before the next one can start. There are two
other types of logic relationships that are frequently
encountered. They are the start-to-start (S/S) and
finish-to-finish (F/F). S/S is where the start of the
second activity is dependent on the start of the first
activity. F/F is where the finish of the second activity
is dependent on the finish of the first activity.
Finish-to-start logic will give you the longest total
project duration and is the most common logic
type used in the NCF. The S/S and F/F logic can be
used to compress (shorten) the schedule. This
compression is often used in the execution phase of
the project to catch up. These logic relationships also
can be used to plan repetitive work such as roadways
or sewer lines. For a sewer line you wouldn’t want to
excavate the entire ditch before starting to lay pipe.

NOTE: Equations marked with an (*) are changed
with different types of logic (S/S or F/F).

Start-to-Start

Forward Pass: Early start + Lag = Early start (next
activity)

Backward Pass: Late start – Lag = Late start
(preceding activity)

Free Float: Early start (next activity) – Lag – Early
start

Finish-to-Finish

Forward Pass: Early finish + Lag = Early finish
(next activity)

Backwwd Pass: Late finish – Lag = Late finish
(preceding activity)

Free Float: Early finish (next activity) – Lag – Early
finish

The general rule to follow with different types of logic
is to always follow your logic connectors.

Figure 2-14 is an example of a network with lag
times (between activities B and F, C and D, C and E).
Figure 2-15 is an example of logic relationships. Using
the formulas, work through the calculations.

LEVEL III BARCHARTS

Having determined the construction schedule on
the precedence network, you must now transfer that
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Figure 2-14.—Network calculation.
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information to a barchart. Scheduled dates are much
easier to read on a barchart. Figure 2-16 is a level III
barchart sorted by early start date. All of the
construction activities are listed down the left-hand
side. A time scale is at the top of the page. The time
scale goes from the first workday of the project to the
last workday. The start date, finish date, and duration
of each construction activity is shown on the barchart.
The double horizontal dash lines represent critical
construction activity durations. The single dash lines
represent noncritical activity durations. Free floats are
shown as dots behind each noncritical activity. For
activities with no free float you have to look at the
activity that they are sharing floats with to find the
total float. For example, the total float for activity
4000 is shown behind activity 4005. No free float on
4000 means you cannot delay it without delaying
4005 also.

RESOURCE LEVELING

Resource leveling involves matching the construc-
tion activities scheduled to the crew size available. You
want the entire crew to be gainfully employed every
day. You also want to keep up with the scheduled work

Figure 2-15.—Logic relationships.

and not fall behind. To perform resource leveling, you
need a known crew size, a time-scaled schedule, and a
histogram. The histogram shows how many people in
each rating are required on a daily basis to complete the
tasks scheduled. You can create these documents by
hand or computer. Figure 2-16 represents only the first
page of a level III barchart. Look at figure 2-16 and you
see can the resource histogram at the bottom of the page.
The numbers give the required resources needed to
complete the critical  activities scheduled for each day.
These activities cannot be moved without delaying the
project!

The primary task in resource leveling is to schedule
the noncritical work as you have people to do the work.
In figure 2-17 the total float for noncritical activities
has been penciled-in in the space between the activity
numbers and descriptions. The crew sizes for each
noncritical activity also have been penciled-in next to
the activity start date. The total crew size in this example
is 7. You have resource leveled this project for a small
detachment scenario. Here the prime/sub arrangement
is not practical and extensive cross-rate use of personnel
is common.

In figure 2-18 notice the resource leveling process
was started by committing to doing the critical path as
shown and plugging in the resources. These resources
can be figured by the computer or drawn in manually
at the bottom of the page. The critical path will
obviously not keep the entire crew busy (see the
original total resource numbers at the bottom of the
page). The noncritical activities are shown on their
early start dates, but you may need to delay the start
dates if you lack the people to start the noncritical
activities at that time. If you delay the start of a
noncritical activity, you want to schedule its start as
soon as you have people (available those days where
total resources are less than 7).

Figure 2-18 has been resource leveled. The
activities were scheduled beginning with the least
amount of total float to those with the most total float.
Activity 2050 was scheduled first, then 2090, 3020,
3010, 4000, 4005, 4030, and 4010. This process
should be continued through the rest of the project.
Notice that there were not yet any personnel to
schedule for activities 2010, 2020, 2030, 7010, or
7020. These resources would be carried over to the
next page of the barchart. We also did not schedule
activities 6020, 8080, 9010, or 8095. Even though they
have the least amounts of total float, these activities
have early starts late in the project and can be
rescheduled later. Remember the activities are shown
by early start dates and can be moved forward only,
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Figure 2-16.—Level III barchart sorted by early start date.
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Figure 2-17.—Level III barchart with total float and crew sizes penciled-in.
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Figure 2-18.—Resource leveled level III barchart.
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Figure 2-18.—Resource leveled level III barchart—Continued.
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Figure 2-19.—-Level III barchart sorted by activity number.
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never backward. Also remember that activities that
show no free float are tied by dependency to other
activities. If one moves the others must move. Such is
the case of activities 4000 and 4005.

Some minor adjustments on crew sizes and
durations may be required to ensure full use of
assigned crew. Once all the activities are scheduled,
you can input the noncritical resources and delayed
start dates (using lags) and create a new barchart. You
can create this new barchart with the computer or
manually.

LEVEL II BARCHART

You make a level II barchart from the information
gained from the level III. Figure 2-19 is a level III
barchart with construction activities sorted by activity
number. This sorting allows for an easy transfer of
information to the level II. Vertical lines on the level

III separate the weeks and horizontal lines separate
the master activities. The man-day estimate has been
taken off the CAS sheets and penciled-in to the left of
each activity number. The man-days have also been
written over each line representing the activity
duration. Where an activity was split between 2 weeks
the man-days were prorated between the 2 weeks.
Master activity 10 has a total man-day estimate of 19
(the sum of the construction activity estimates). You
can now transfer the information to a level II barchart.

Figure 2-20 is a level II barchart. The master
activities are listed in a column on the left and the
weeks of the entire deployment across the top. The
dates used are always the Monday of that week. Next
to each master activity is the man-day estimate for
that master activity. The next column is the weighted
percent, which is the master activity man-day
estimate divided by the total project man-day estimate

Figure 2-20.—NCF level II barchart.
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expressed as a percent (multiplied by 100). If you look
back at the level III barchart, you will see that master
activity 10 has 10 man-days scheduled during the
week beginning 18 May, and 9 man-days scheduled
during the week beginning 25 May. Figure 2-20 has a
horizontal bar connecting the weeks of 18 and 25 May
for master activity 10 (sitework). The scheduled
man-days for activity 10 are printed above the bar.

Once you have all the bars signifying master
activity durations and the man-days scheduled on the
barchart, you total the man-days scheduled for each
2-week period at the bottom of each column. The
cumulative man-days scheduled is equal to the
man-days scheduled for each 2-week period added to
all previous man-days scheduled. The percent
complete scheduled (plot) is equal to the cumulative
man-days scheduled divided by the total project
man-days. The scheduled progress curve is then
drawn by plotting the percent complete scheduled at
the end of each 2-week period plotted against the
percentage scale on the right of the level II barchart.

PROJECT EXECUTION

Satisfactory execution of construction tasking
requires that various resources come together at a
specific time and place. It is not just materials,
equipment, and personnel. It is the correct materials,
the proper equipment, and capable personnel. Your
job of managing construction projects is made much
simpler if you have already identified what you need
to complete each activity. During the project planning
stage, you identified the tools, equipment, materials,
and personnel required for each part of the
construction activity. This section of the chapter
explains the various methods you can use to track
these resource requirements from the home port
planning phase to the day you begin work and
eventually close out the project.

date on the CAS sheet and circle it in yellow. Of
particular significance are the local purchase
materials. In general, no local purchase material is
procured until requested by the crew leader. This
request may be in the form of a 45-day material plan
completed by the crew leader while in home port or a
1250-1 turned into MLO several weeks in advance. It
is the crew leader who must initiate the local purchase
action. Lead times for obtaining equipment and
materials vary from several days for materials in the
MLO yard to several weeks for equipment rented
from a private contractor. If MLO needs a lead time of
2 weeks for a concrete request and you have a
concrete placement scheduled for 30 September,
make a note on the CAS sheet to turn in a 1250-1 by
16 September.

LEVEL III BARCHARTS

An accurate assessment of the project status must
be maintained on the jobsite continuously. Even a
single day’s deviation from your schedule makes a big
difference to the concrete supplier, the hired crane
operator, and your subcontractors. This does not mean
that your project has to be replanned every 2 weeks.
Updated project status can be reflected on the posted
level III barchart. The critical path should be
highlighted in red. The daily status should be shown
in yellow. Daily status will show where you stand on
each activity in comparison to the schedule. Figure
2-21 demonstrates a technique for reflecting total
project status on a biweekly basis. Two vertical lines
are drawn on the barchart, one at the 15th and one at
the 30th of each month. The line on the 15th is broken
and the line on the 30th is solid. Depending on the
date, the line shows at a glance which activities are
ahead or behind. Refer to figure 2-21; notice that
activities 101 and 102 were completed by the 15th.
Also notice that activity 401 is 1 day ahead and
activity 402 is 1 day behind. By the 30th all scheduled
work will be completed.

CAS SHEETS
TWO WEEK SCHEDULES

Proper use of CAS sheets greatly reduces the
chance of the construction effort being slowed or
halted due to a lack of resources. The majority of the
resource requirements identified on the CAS sheet
require some further action on the part of the crew
leader. Any action required can be tracked right on the
CAS sheet. Highlight the required action whether it is
a requisition to be submitted or an equipment request
to be turned in. List the required action and the due

A successful crew leader must manage a project
on three different planes. The crew leader must
directly supervise the construction effort underway.
The crew leader must also look at activities scheduled
for the next 2 weeks to ensure an uninterrupted flow
of resources to the project. And he/she must keep an
eye on any long lead items. It is the long lead items
that, if not tracked continuously, would be most likely
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Figure 2-21.—Level III barchart showing biweekly project status.
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to cause a work stoppage or delay. Figure 2-22 is a
sample of a page from a 2-week schedule. The items
of work listed on 2-week schedules must be clear and
measurable. All 2-week schedules must show the
work on the level III for that period. If you are behind
schedule, the 2-week schedules must also reflect how
you are going to get back on track. Key resource
requirements for the activities scheduled for the next
2 weeks are listed on this schedule. This scheduling
tool is used primarily by the crew leader to ensure that
all materials required are either on the jobsite or have
been requested with sufficient lead time to ensure
availability. The 2-week schedules are used in crew
briefings, to provide ongoing project status to the
chain of command, and to give a heads up to MLO and
the subcontractors. Two-week schedules are also
referred to as weekly goals.

REQUESTING RESOURCES

Ensuring that the resources you need are available
when you need them is much less painful when you
adhere to the required lead times. If you need to better
understand what MLO’s turnaround times are, ask!
The 1250-1s can be filled out and retained in the

Dropping off 1250-1s at MLO 3 days before you need
the material (for material in the yard) is easier on you
and on MLO. The short-fused, “I need it now” requests
are tough on everyone. The crew leader should
consider the 3 days a minimum required lead time for
requesting material from MLO. MLO operates more
effectively and cooperates more readily when they are
not required to drop what they are doing to get your
material. If everyone gave MLO more lead time, there
would be better service to all project sites.

CREW BRIEFINGS

Crew briefings are a must! Obviously the crew
needs to know what they are going to be doing and
how they are going to get it done, but they need to
know much more. They need to be aware of safety
hazards and preventive measures (stand-up safety
lectures). They need to know what the quality
measures are (How smooth is smooth? How vertical
is vertical?). And they need to know the schedule.
Crews need to know how much time has been
scheduled for the current activity and what the impact
on the overall schedule will be if the current activity
is delayed. Figure 2-23 is a prep list you can use to

project packages weeks or even months in advance. improve crew briefings.

Figure 2-22.—Two-week schedule.
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Figure 2-23—Master activity prep list.
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REGAINING THE SCHEDULE

Many unanticipated problems appear during the
execution of your tasking. All of these problems will
likely have at least some impact on the schedule.
Finding yourself 1-2 percent or several days behind
schedule is not a catastrophe. But you will need a plan
to get back on track and regain the schedule. There are
nearly limitless possibilities for solving the problems
and regaining the schedule.

Better Methods

Often there are faster methods of construction
than the ones you originally planned or are currently
using. If you are behind, a quick scan of the CAS
sheets’ upcoming activities might reveal an
opportunity to shave some man-days by changing
methods. Better equipment frequently results in less
time being expended. For an underground pipe job,
renting a trencher would save many man-days over
using the backhoe. Better methods and equipment are
tied to the availability of project funds. Consult others
in identifying man-day saving alternatives, and
remember to “work smarter, not harder.”

Increase Effective Workday

Obviously, by skipping quarters every morning
you could get another 20 minutes of work out of your
crew. But it is not likely your chain of command will
find that to be an acceptable method of increasing the
workday. Another way of getting more hours out of
the same number of people is to increase your actual
availability. Remember, for planning purposes you
used a site specific factor that was somewhere between
0.75 and 0.85. You can calculate the actual availability
factor for the project using the following formula:

To determine an actual availability factor you
need to know the size of the crew assigned, the
man-days they expended over a certain period, and the
number of workdays in that period. If the actual
availability is low (below 0.75), you may want to
consider permanent changes to the daily crew routine
(haircuts, paychecks, liberty, gedunk runs, and such)
to increase availability. Even if your availability is
average you can increase it for a short time to get back
on schedule. Work with your chain of command to
coordinate dental appointments, disbursing problems,

page twos and other things that take crew members
away from the jobsite. Increasing availability by 10
percent has the same effect as adding another member
to your crew.

Phasing of Activities

Projects are usually laid out initially on a logic
diagram using nearly all finish-to-start logic
relationships. This has the effect of stretching project
duration and reducing required crew size. It also
leaves plenty of opportunity to compress the schedule
by working several activities at the same time. You
may be able to squeeze a few days out of your schedule
by splitting your crew and having some of them work
on the next activity. To make any real gains on your
schedule you will probably need additional people. If
you present your chain of command with a plan
designed to get back on track, you could get those
additional crew members temporarily.

MEETING THE SCHEDULED PROJECT
COMPLETION DATE

After the 45-day review, project schedules are
firm. The battalion is committed to meeting the
scheduled project completion dates. As soon as the
crew leader feels the completion date is no longer
within reach, the chain of command must be informed.
If the company staff cannot get the project on
schedule, the Ops officer should be informed. The
customers are counting on getting the facilities
delivered on the scheduled date, and delays may have
a big impact on their plans. Delays may also impact
on the schedules of the follow-on battalion.

EFFECTIVE MANPOWER UTILIZATION

In maintaining project schedules, crew leaders
must make effective use of personnel assigned to
them. An established policy for mid-watch sleep-ins
and a means for getting them to the job at the correct
time must be coordinated. Many of the paper work
problems can be handled by the company staff/chain
of command. Use them to help your crew members get
their problems solved and minimize time lost. People
are either involved in productive work or they are not.
It is the crew leader’s responsibility to keep the crew
productively employed. To maximize productive
output, the crew leader must remove obstacles to
productive work. Look at some potential time-wasters
and consider how you could best increase the
productive output of the crew.
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Getting to the Jobsite

After morning quarters, crews should be able to
get on a crew truck and depart for the project site with
no further delay. Crews should not return to the
barracks or the galley after quarters. Any tools or
materials to be used up that morning should be drawn
and loaded on to the crew truck before quarters.
Turning in 1250-1s for materials and tools several
days in advance will greatly reduce the time spent
drawing them from MLO/CTR. Tools requiring safety
checks should be dropped off the afternoon before and
picked up in the morning. The hours of operation for
MLO, CTR, and the other outlets should be addressed
prior to deployment. It is very common to see MLO
and CTR open an hour before quarters.

Breaks

The frequency and duration of breaks are
determined by the crew leader based on how strenuous
the work is, the temperature, and other climatic
factors. The crew should understand the daily break
routine. Watch for people anticipating breaks,
standing around 5 minutes before the break is
scheduled, or waiting for the crew leader to announce
it. You want the crew working until they are told to
break. This can be a particular problem near lunchtime
and the end of the workday. Similarly, the crew must
be back “swinging hammers” immediately after the
break concludes.

Paydays

There are usually several options on locations and
times for cashing paychecks. Find the shortest lines.
Remember you are trying to minimize time lost. A
common scenario is to knock off 2 hours early on
paydays to get checks cashed and make an exchange
run. If this tactic is used, be sure your crew does not
abuse it.

Medical/Dental

Try to schedule appointments for routine
treatment/examinations first thing in the morning or
at the end of the workday. If several members of your
crew need to be seen for dental recall, try to get them
scheduled together. Getting a group back to the jobsite
will be easier than getting them back separately.
Coordinate a transportation plan with other crews
working in the same general location to get crew
members left in camp back out to the jobsite.

PROJECT MONITORING

The techniques used to evaluate the status of a
project and compare the actual progress to the
scheduled progress is referred to as project
monitoring. To monitor a project’s progress, crew
leaders must master completing timecards,
submitting SITREP input, figuring work in place
(WIP), updating barcharts, and arranging project
photos. This section of the chapter will explain the
techniques used to monitor a construction project.

TIMECARDS

Timecards are the most accurate way to record
man-days being expended on a construction project.
Timecards allow you to monitor the efficiency and
accountability of your crew. It is imperative that
timecards be filled out correctly since they are the
basis of your SITREP input. Timecards are also the
basis for historical data on the project, availability
factors, P-405 estimates, and such. Daily Labor
Distribution, COMTHIRDNCB-GEN 5300/1, is the
form used when recording man-days expended.

Crew Leaders

Crew leaders must prepare timecards each day that
reflect man-days expended by all personnel assigned
to them. Subcontractor crew leaders must use a
timesheet (fig. 2-24) in lieu of the standard timecard.
An additional copy of this timesheet can be made with
a sheet of carbon paper, but in all other ways it is
identical to the standard timecard. The sub crew leader
must fill out the timesheet in duplicate while on the
project. The timesheet reflects all subcontractor labor
and is signed by both the prime and sub crew leaders.
The prime keeps the copy and turns it in with the
timecard for prime personnel. The sub turns in the
original to the company timekeeper. This method
allows the prime crew leader and the chain of
command to monitor the effort being expended by the
subs and the time being charged against the project.
All labor should be recorded to the nearest half hour.
Timecards must be maintained on file in the company
office for the duration of the deployment.

Productive Labor

Productive labor is man-days expended that
directly contribute to the accomplishment of the
battalion mission. This includes construction
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Figure 2-24.—Prime/sub timesheet.

operations, military operations and readiness, disaster
recovery operations, and training.

Direct Labor

Direct labor includes all man-days expended
directly on assigned construction activity, either in the
field or in the shop. Direct labor also includes any
labor that contributes directly to the completion of the
project. Direct labor must be reported separately for
each assigned master activity.

Indirect Labor

Indirect labor is man-days expended to support
construction operations, but that does not produce an
end product in itself. Equipment maintenance and
production of shop drawings are examples of indirect
labor.

Overhead Labor

Overhead labor is man-days expended that must
be performed regardless of the assigned mission.

Military Operations and Readiness

Military operations and readiness are man-days
expended in actual military operations and unit
embarkation. Operations and readiness man-days also
include any planning and preparation necessary to
ensure unit military and mobility readiness.

Disaster Recovery Operations

Disaster recovery operations is man-days actually
expended during disaster recovery operations.

Training

Training is man-days expended for service
schools, factory and industrial training, fleet-type
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training, military training, and organized training
conducted within the battalion.

SITREP INPUT

The battalion sends to 2ndNCB/3rdNCB monthly
SITREPs that report on the progress of construction
tasking. The accuracy of the SITREPs is a reflection
of how well the crew leaders have documented labor
expended on the projects (timecards) and the quality
of the input provided by the crew leaders and the

companies. Figure 2-25 is an example of a SITREP
feeder with information, calculations, and totals
designed to help you create accurate reports.

Weighted Percent

The weighted percent for each master activity in
figure 2-25 is simply the man-days estimated for that
master activity divided by the total project man-days
estimated. For master activity 60, rough utilities, the

Figure 2-25.—SITREP feeder example.
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man-day estimate was 29. When 29 is divided by 434
the answer is 0.07 weighted percent.

Master Activity Percent Complete (WIP)

Obviously, for master activities not started the
WIP is zero percent and for completed master
activities the WIP is 100 percent. For master activities
that are partially complete, the crew leader must look
at the status of the individual construction activities.
Table 2-2 is expanded from figure 2-25 for master
activity 30, foundation/slab.

In evaluating the progress on master activity 30
you can see that you have completed the prefab of the
forms and the RST. These construction activities
represent 17 and 20 percent of the master activity. For
the set forms/RST activity you obtained the 50 percent
complete by actual measurement. Do not use
man-days expended, for they have nothing to do
with WIP. In this case you measured and determined
that one-half of the forms and RST have already been
set. Set forms/RST represents 40 percent of the master
activity, since you are half done you get credit for 20
percent. Add the 20 percent plus the previous 17
percent and 20 percent for a total of 57 percent
completion for master activity 30.

Project Percent Complete

Project percent complete represents that por-
tion of the work completed on the master activity
that contributes to the overall project comple-
tion. You get the project percent complete by
multiplying the weighted percent by the master
activity percent complete (WIP) for each activity.
Look at figure 2-25 master activity 20, underslab

utilities. The project percent complete was determined
by multiplying the weighted percent of 0.07 times the
percent WIP of 80 to get a project percent complete of
5.6 (0.07 x 80 = 5.6).

Actual Percent Complete

Actual percent complete for the project is the total
of the project 90 complete column. For the example in
figure 2-25 the actual percent complete for this project
is 14.2 percent. You will need to record the scheduled
percent complete at the bottom of the SITREP feeder.
You need to compare the actual progress to the
scheduled progress. The scheduled percent complete
comes from either the Deployment Execution Plan
(within the first 45 days of the deployment) or the
Revised Deployment Execution Plan (after the 45-day
review). The allowable percent deviation between
actual WIP and scheduled WIP is shown in table 2-3.

If the actual WIP is less than the scheduled WIP
by more than the percentage shown in table 2-3, the
battalion must advise 2ndNCB/3rdNCB by message.
This message must contain a plan detailing how to get
the project back on track. It must also request approval
for any required changes to the battalion level I or the
project level II in the revised deployment execution
plan.

Man-days Remaining

Man-days remaining area reflection of how much
work remains to be done on the project. Man-days
remaining has nothing whatsoever to do with how
many man-days have been expended. For master
activities that are complete (see master activity 10, fig.
2-25) the man-days remaining are zero. For master

Table 2-2.—Master Activity Percent Complete
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Table 2-3.—Percent Deviation

activities not started, the man-days remaining will
equal the original man-day estimate for that master
activity. For master activities under construction you
must calculate the completion status of each
individual construction activity. Construction
activities that are 100 percent complete has zero
man-days remaining. Construction that has not begun
has man-days remaining equal to the original man-day
estimate. If a construction activity with an original
estimate of 20 man-days is 25 percent complete, the
man-days remaining is 15. There are 15 man-days
remaining because 75 percent of the work is left to be
done and 75 x 20/100 equals 15.

Man-days Expended

Man-days expended have nothing to do with
percent complete and are not included in the SITREP
when it leaves the battalion. It is included on the
SITREP feeder so the company staff and the Ops
department can see where your man-days have gone.
The man-days expended may be used for insight into
why a particular project is behind. The total man-days
expended is also needed to update the level II with
actual progress and cumulative man-days expended.

Comments Lines

The SITREP feeder also has several lines for
comments. This is for the crew leader’s draft input for
the SITREP. The battalion must include in its SITREP
brief comments describing work performed since the
last SITREP. Remember, if the actual WIP is less than
the scheduled WIP, the delay must be explained and a
plan for getting the project back on schedule must be
included.

SITUATION REPORT (SITREP)

With the information from your SITREP input, the
battalion can now formulate the situation report. A
message SITREP must be submitted monthly by the
battalion within 3 workdays after the last day of each
month. The report includes all tasked projects listed in
increasing numerical sequence. Once construction has
started on a project, the project is considered as active
and is not removed from the report until such time as
the project has been accepted as totally complete by
the RO1CC. Once a project has been completed, and a
UCD/BOD (usable completion date/beneficial
occupancy date) has been established, it may be
deleted from future reports.

Project Status Summary

All SITREPs include a project status summary by
location. This summary provides project WIP,
remaining project man-days, and completion date
percentage data. The status summary also contains a
brief description of the work accomplished during the
reporting period for each project. Each location must
be detailed as a separate subparagraph. For projects
for which no work was accomplished during the
reporting period, the master activities status and
activities reporting lines may be shown as no report.
However, when no work is accomplished, the reason
for a no work status must be adequately explained in
the comments lines as part of the status explanation.

Change of Usable Completion Date (UCD)

During the home port planning process,
2ndNCB/3rdNCB will discuss UCDs with the
battalion as required. This discussion ensures that
applicable information is considered when
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Figure 2-26.
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establishing the UCD. UCDs, except for specific
projects with critical completion dates, are established
by the battalion. When delay of a UCD becomes
necessary, the battalion must advise 2ndNCB/
3rdNCB in writing of the cause and estimated duration
of the delay. The UCD reflected in the SITREP,
however, shall not be adjusted until approved by
2ndNCB/3rdNCB. When adjusting UCDs, the
battalion takes appropriate action to ensure that only
the minimum number of UCDs are affected by the
delay.

BARCHARTS

Barcharts are used to plot and track your progress
as you work your project. They graphically show you
if you are ahead, behind, or on schedule. Barcharts
help you track how well you are doing against what
you had planned. At the end of each month you need
to update your level II barchart with the actual
man-days expended and percent completed. To plot
these figures, you need to total the man-days expended
for direct labor (from your time cards) and obtain the
percent complete from the SITREP. To make a
progress curve you just connect the dots. If the
progress curve is above the planned progress curve,
your project is ahead of schedule; if below, you are
behind. As previously stated, man-days expended
have nothing to do with percent complete. However,
a rough comparison can be made between the
man-days expended as a percent of the total man-day
estimate versus the scheduled percent complete. A
large variation in these numbers indicates a problem.
Figure 2-26 is a level II with an actual progress curve
and cumulative man-days figures. This illustration
shows all the information plotted through the end of
the project.

PHOTOGRAPHIC COVERAGE

The battalion shall provide to 2ndNCB/3rdNCB
on a monthly basis at least two color slides of each
active project. These slides must arrive not later than
the fifth of each month. Vantage points are chosen

based on the broadest coverage. The same view should
be used for slides taken during the following months.
Consistency in vantage points and view help show
sequence of construction. Include slides/prints of
working crew members and major construction
evolutions that depict Seabees in action. It is the crew
leader’s responsibility to produce photographic proof
of the project’s progress. Be sure the slides/prints
show a commitment to a quality product, teamwork,
and zero safety violations.

SAFETY

The battalion safety office is not responsible for
safety on your jobsite. YOU ARE!!! According to the
NCF Safety Manual, COM2NDNCB/COM3RDNCB-
INST 5100.1 series, the battalion safety office
administers the battalion safety program and provides
technical guidance. It is the crew member, the crew
leader, the project supervisor, the company chief, the
company commander, the Ops officer, and the
commanding officer who are 100 percent responsible
for safety on the jobsite. If you have any questions
concerning safety on the project, the battalion safety
office is a good place to get your questions answered.
It is not the responsibility of the safety office to
prevent you from doing something you know or
suspect is unsafe. They do not have the staff to be
present on the jobsite at all times. Safe construction is
your responsibility, and ignorance is no excuse. It is
your responsibility to find out how to do construction
in a safe manner.

MISHAP PREVENTION

The goal of our safety program is to prevent
mishaps. Seabees do not use the word accident
because it implies the absence of fault (accidents
happen). Mishaps most commonly result from failure
to follow safe construction practices. Consider an
activity to replace the deck on a marina pier. Follow
the seven-step process in figure 2-27 to see how you
can best avoid a mishap.

Figure 2-27.-Seven steps to avoid a mishap.
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Recognize Hazards

Begin by recognizing that construction is a
dangerous business. The potential for death or serious
injury is present daily on jobsites. Identify very
specifically what hazards could cause death or injury.
One obvious hazard in the pier example is drowning.

Identify Corrective Action

Our primary reference for preventive measures is
the U.S. Army Corps of Engineers Safety and Health
Requirements Manual, EM 385-1-1, October 1992.
The table of contents, section 5, addresses work near
water. In chapter 5, specific requirements for work
safety near the water include the following:

— A U.S. Coast Guard-approved international
orange personal flotation device (PFD) type III,
type V, or better vest must be provided to and
worn by persons on structures extending over
or adjacent to water unless guardrails or safety
nets are in place.

— The PFD must be inspected for defects before
and after each use.

— Ring buoys, conforming to 46 CFR 160 (U.S.
Coast Guard-approved), with 90 feet of
3/8-inch solid braid polypropylene (or equal)
attached, must be provided at intervals of not
more than 200 feet on piers extending over or
immediately adjacent to water.

— At least one equipped skiff must be
immediately available at locations where
employees are working over or immediately
adjacent to water.

— Personnel trained in launching and operating
the skiff must be readily available during
working hours.

Obtain Equipment/Material/Training

The Ops department and safety office will provide
assistance in obtaining the PFDs, the buoys, and the
skiff. The customer may be persuaded to provide
unavailable equipment, or the equipment will have to
be purchased/rented using project funds. Training for
the crew in operating the skiff maybe required and the
Ops and training departments will assist in setting up
this training.

Ensure Personnel Awareness

Use the daily 5-minute stand-up safety lecture to
ensure the crew understands the proper use and
purpose of the safety equipment and the locations of
the buoys and the skiff. Safety lectures must address
all hazards identified on the CAS sheet for work
scheduled that day. Remember to inspect the PFDs
before and after each use.

Proper Supervision

The crew leader is responsible for ensuring that
personnel wear PFDs at all times while on the pier.

Emergency Response

To be sure that an emergency response is not
delayed, the location of the nearest phone, a map
showing the nearest medical facility or first-aid
station, and all emergency phone numbers must be
posted on the jobsite.

Investigate and Report

Any mishap (regardless of how minor) or near
miss must be investigated and documented.
Documentation helps minimize the chance that an
incident will happen again. Figure 2-28 is the form
used for the supervisor’s report of injury.

SAFETY RESPONSIBILITIES

The safety responsibilities for various levels in the
chain of command are listed in the NCF Safety
Manual.

Crew Leader’s Responsibilities

Crew leaders and other supervisors are identified
in the NCF Safety Manual as the key people in a
successful and aggressive safety program. The NCF
Safety Manual lists but is not limited to the following
responsibilities:

Being familiar with safety rules and regulations
for jobs and facilities in his/her area, and acting
in a safe manner.

Enforcing safety rules and correcting unsafe
acts.

Inspecting jobs and work areas for hazards and
taking corrective action.
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Figure 2-28.-Supervisor’s report of injury.
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— Educating and training personnel in safe work
procedures and rules.

— Reporting all mishaps and near-mishaps to the
safety office promptly.

— Ensuring personnel that need medical
treatment receive prompt care.

— Investigating all mishaps in his/her area,
determining basic causes, taking corrective
action, and requesting assistance from the
safety office when necessary.

— Reviewing safety and health records of
employees and facilities in his/her area as
required.

— Taking corrective action on reported hazards
and protecting employees from reprisal of
hazard reporting.

— Ensuring that correct personal protective
equipment is provided to personnel and that
they wear and maintain the equipment properly.

— Obtaining advice and assistance from the safety
office in the positive implementation of the
NAVOSH program.

— Knowing the limitations of subordinate
personnel and avoiding hazardous job
assignments to personnel who are not
physically and/or mentally capable of safely
performing work assignments.

— Removing from service any defective
machinery, material, or tools until repairs can
be made to assure safe operation.

— Posting appropriate safety precaution signs in
conspicuous areas near or on equipment,
material, stowage areas, and other designated
hazards or hazardous areas.

Crew Member’s Responsibilities

Crew leaders should ensure that each crew
member understands the responsibilities listed in the
NCF Safety Manual.

— Knowing, understanding, and complying with
the safety rules and regulations applicable to
their assigned work and work area.

— Reporting to the work site rested and
emotionally prepared for the task at hand.

Understanding and adhering to safety and
health precautions applicable to their work and
work areas.

Reporting to their immediate supervisor any
unsafe conditions including unusual or
developing hazards or any materials that may
be considered unsafe.

Cautioning those who may be endangered by
suspected, known, unusual, or developing
hazards.

Reporting to the immediate supervisor any
mishap, injury, or evidence of impaired health.

Using all protective equipment and/or clothing
of the type required, approved, and supplied for
the safe performance of the task at hand.

Ensuring that clothing worn is appropriate for
work assigned. Jewelry or loose scarves shall
not be worn when they subject the individual to
a potential hazard.

Ensuring that hair and beards are suitably
restrained around hazardous machinery and
open flames.

PROJECT SAFETY PLAN

For each construction activity, all identified
hazards and corrective actions are listed on the back
of the CAS sheet. The safety plan (fig. 2-29) lists the
hazards and corrective action from the back of the
CAS sheets. A cover sheet (fig. 2-30) for the safety
plan summarizes the training and equipment required
for review by the chain of command. The project
safety plan must be posted on the jobsite. A daily
jobsite safety inspection (fig. 2-31) is performed by
safety office personnel.

STAND-UP SAFETY LECTURES

The key to mishap prevention is personnel
awareness. Personnel awareness is the purpose of the
daily stand-up safety lecture. Use the form in figure
2-32 to document the daily stand-up lectures. It is not
enough to anticipate the hazard and provide protective
equipment. The crew leader must ensure that the crew
is properly trained and motivated to use the equipment
properly. If the corrective action includes specific
procedures or methods, the crew leader must make
sure those procedures are followed every time. Never
let a member of your crew get lackadaisical! Make
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Figure 2-29.-Safety plan.

sure the crew knows the safe way to perform the task
at hand, and then accept nothing less than 100 percent
compliance. Working safely 99.9 percent of the time
is not enough. One shortcut can kill!

SAFETY TRAINING

The following safety training is required by the
NCF Safety Manual for the identified crew personnel.

NCF Supervisory Safety Course

There is a 40-hour course taught by Naval
Construction Training Center (NCTC) or the battalion
safety chief. Attendees are familiarized with the safety
program, the use of safety manuals, identification of
construction hazards, and the inclusion of safety in
project planning. All E5-E7 personnel in line
companies  and  deta i l ,  a l l  pro jec t  sa fety
representatives, and all crew leaders are required to
attend.

Hazard Recognition/Mishap
Prevention Course

A 16-hour course taught by the battalion safety
chief familiarizes working level personnel with
common hazards and safe work practices. Project
safety representatives and crew leaders who have not
attended the NCF Supervisory Safety Course are
required to attend this course.

ELECTRICAL SAFETY

All jobsite electrical supplies are considered to be
temporary power sources. Even existing outlets in
buildings being renovated are temporary power
sources. All temporary power sources must be
inspected, certified as safe, and tagged with the
inspector’s name, company, and date before first use.
Recertifications are required every 2 weeks thereafter.
Ground fault circuit interrupters (GFCIs) must be used
with all power tools, whether double insulated or not.
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Figure 2-30.-Cover sheet for project safety plan.
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Figure 2-31.-Safety inspector’s report.
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Figure 2-32.—Daily stand-up safety lecture form.

All electrical portable tools, extension cords, small
gasoline, pneumatic, and power-actuated tools
(including those borrowed from other units) must be
inspected monthly and tagged with the safety color of
the month. Equipment or circuits that are de-energized
shall be tendered inoperative and have tags attached
at all points where such equipment or circuits can be
energized. Refer to 29CFR1910. 147 and ANS1 Z244.1
for lockout/tag-out procedures.

ASBESTOS OPERATIONS

Asbestos removal is not normally conducted by
NCF personnel. COM2NDNCB/COM3RDNCBINST
5100 series gives detailed guidance on NCF asbestos
policy and procedures.

RESPIRATORY PROTECTION

All of the following requirements must be met
prior to the use of respirators:

l

l

m

o

l

Correct equipment identified by the local Res-
piratory Protection Program manager

Medical evaluation of potential users

Fit test performed by competent personnel

Respiratory protection training for all potential
users

Written standard operating procedures (SOPs)
developed for the work site, including emer-
gency and rescue guidance, and posted on the
jobsite

SHORING

The following excerpt is taken from the EM
385-1-1:

Banks more than 5 feet high shall be shored,
laid back to a stable slope, or provided with
other equivalent protection where employees
may be exposed to moving ground or cave-ins.
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Trenches less than 5 feet in depth shall also be
protected when examination of the ground
indicates hazardous ground movement may be
expected. The safe angle of repose for soil
conditions and bracing systems shall be
determined by a qualified person.

Refer to the EM 385 for specific details. All
excavations must follow 29CFR1910.28, OSHA
Standards.

SCAFFOLDING

Here is a general listing of scaffolding
requirements (for a complete list see the EM 385 and
29CFR1910.28):

l

l

l

l

l

l

l

l

l

l

Scaffolds or platforms are required for all work
that cannot be done safely from the ground.

Work requiring lifting of heavy materials or
substantial exertion cannot be done from lad-
ders.

Scaffolds must be kept clear of ice, snow,
grease, mud, and such.

All scaffolds and walkways must beat least 18
inches wide.

Ladder jacks, lean-tos, and prop scaffolds are
prohibited.

Scaffolds must be placed on a firm, smooth
foundation and may not be placed on loose
bricks, blocks, or other unstable objects.

Nails must be driven full length; double-headed
nails are not allowed.

Planking must be lapped at least 12 inches.

The EM 385 and 29CFR1910.28 list the correct
dimensions and type of scaffold material.

A scaffold in excess of 6 feet in height (4 where
horizontal dimension is less than 45 inches)
requires standard railing on open sides and
ends.

SAFETY ITEMS REQUIRED ON THE
JOBSITE

The following safety equipment is required on all
project sites. See the EM 385 for additional
information.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Emergency Plans— Each jobsite must have
posted the location of the nearest phone with
the telephone numbers and reporting
instructions for ambulance, hospital,
physician, police, and fire department
personnel.

First-Aid/CPR Qualified Personnel — If a
medical facility is not readily accessible (due
to time or distance), two crew members must
be first-aid and CPR qualified.

First-Aid Kits— There must be one kit for
every 25 or less personnel, and it must be
checked weekly for consumed items.

Toilet Facilities— If toilet facilities are not
readily available, portable facilities must be
provided.

Drinking Water— Water must be provided
from an approved source. It must be labelled
for drinking only and not used for other
purposes. Common cups are not allowed.

Temporary Fencing— If the jobsite is in an
area of active public use, temporoary fencing
is required.

Warning Signs— Post red for immediate
hazards and yellow for potential hazards.

Eyewash Facility — Where personnel are
exposed to or handling poisons, acids, caustics,
or toxic chemicals, eyewash facilities are
required.

Fire Extinguishes — There must be one
approved fire extinguisher for every 3,000
square feet (or major fraction thereof) of
building space with at least one per floor.

Material Safety Data Sheets — This paper
work is required for any hazardous material on
the jobsite.

Safety Manuals— Both the EM 385 and
29CFR1926 are required to be kept on the
jobsite.

PROJECT CLOSEOUT

This section will assist the crew leader in
completing operational and administration steps when
the project comes to a close. This section also will
assist you with the preparations for your final
inspection.
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TOOL, EQUIPMENT, AND and tool kits returned to CTR must be inventoried with
MATERIAL TURN-IN 1250-1s filled out for any missing or broken items.

Turn all material into MLO using a 1250-1 filled out
The crew leader must ensure the jobsite is clean! in red ink with the appropriate bill of material line item

All tools, excess material, and civil engineering number. Project material as well as tools purchased
support equipment (CESE) must be properly cleaned, with project funds must be offered to the customer
inventoried, and returned to the proper outlet. Tools prior to being considered “excess.”

Figure 2-33.—Pre-BOD inspection request (page 1).
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AS-BUILT DRAWINGS (red-line) drawings to the ROICC. These drawings
show how the project was actually constructed.

During construction, the crew leader must keep all
prints updated and every 2 weeks check with the PRELIMINARY ACCEPTANCE
engineering department to make sure they are making
the same updates. At the close of the project, the At the completion of your project use the pre-BOD
battalion is required to turn in two sets of as-built checklist (fig. 2-33, page 1, and fig. 2-34, page 2) to

Figure 2-34.-Pre-BOD inspection request (page 2).
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make sure your project is ready. Arrange, through your FINAL ACCEPTANCE
QC staff, for a preliminary acceptance inspection with
the ROICC. After this inspection, the battalion will take In most cases the project will not be turned over to

the necessary actions to complete any punchlist items. the customer until all of the punchlist items have been

The battalion will complete these items as soon as completed. When all of the punchlist items have been

possible. The punchlist should be provided in writing completed, the crew leader will arrange through the QC

from the ROICC following the inspection similar to for a final inspection with the ROICC and a customer

figure 2-35. representative. There should be no punchlist at this

Figure 2.35.-Punchlist from ROICC.
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inspection. If there are no discrepancies, beneficial The transfer letter also must include a statement of
occupancy is established upon completion of the final actual material cost and statistical labor costs. Figure
inspection and the 1-year warranty takes effect. At 2-36 is a sample of the transfer letter. If the ROICC did
this time, the battalion prepares a letter to the ROICC not include 2ndNCB/3rdNCB on the distribution of
advising that the project has been completed. This their acceptance letter, the battalion will forward a
transfer letter shall include two sets of as-built draw- copy. The ROICC acceptance letter is placed in the
ings, all installation, operation, maintenance, and other project files. The project files are then closed and
technical service manuals, including parts catalogs. retained for 2 years.

Figure 2-36.-Project transfer letter.
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